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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A method of managing heat from an engine for a vehicle, the 
method comprising: 

providing airflow over a surface of a heat exchanger circulating coolant used to 
cool the engine, said airflow rejects heat from the heat exchanger; j 

wicking water over the heat exchanger to supplement the cooling capacity of the 
airflow by evaporative coolin g: and 

condensing vapor exhaust of the engine to p rovide at least a portion of the water. 

2. (Original) The method according to claim 1 further comprises supplying the water 
from a water storage volume provided by void spaces around fuel storage tanks of the 
vehicle. 

3. (Original) The method according to claim 1, wherein the water is used to supplement 
cooling of the heat exchanger under peak power and/or hot day conditions when the 
cooling capacity of the heat exchanger is not sufficient. 

4. (Original) The method according to claim 1 further comprises using exhaust gases or 
coolant flow from the engine under sub-zero ambient temperatures to provide heat to at 
least a portion of a water storage volume holding the water and to supply lines supplying 
the water to the heat exchanger. 

5. (Cancel) 

6. (Currently Amended) The method according to claim 1 whoroin the engine is - an 
cloctroch e mi e al engin e and4hc m e thod further comprises condensing vapor ejdiaupt of 
T h e e teete&e kera e a] ea fflfte tn pravido tlio water, an d further comprises providing the 
water over the heat exchanger w hen the cooling capacity of the airflow needs to be 
supplemented. 
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stored during low power and/or cold day conditions when the cooling capacity of the heat 
exchanger is more than adequate in order to provide a supply of the water when the 
cooling capacity of the airflow needs to be supplemented. 



8. (Currently Amended) The method according to claim 1 wherein the engine is an 
e i cctrochemi e al engin e- and the m e thod further comprises cond en s i ng vapor e xha uat-ef 



exhaust is directed through a condenser when die heat exchanger has excess capacity. 

9. (Currently Amended) The method according to claim 1 wherein the engine is an 
electrochemical engine- aad tho method further comprises cond e nsing vapor e x kaast-eif 
the olootrochomical engine to provide the water, and storing the water in a - water storag e 
volumeiJrovided by void rp-^^ p nrmmH fln*l r . t < raige tanks of the vehicle . 

10. (Original) The method according to claim 1 further comprises supplying the water to 
forward and rearward wicking mechanism portions of the heat exchanger during warm 
weather conditions and to only the rearward wicking mechanism portion during near 
freezing weather conditions and below. 

11. (Original) The method according to claim 1 further comprises supplying the water 
from a water storage volume provided by void spaces defined in substantially rectangular 
volumes surrounding substantially cylindrical fuel storage tanks of the vehicle. 

1 2. (Currently Amended) The method according to claim 1 , wherein the water is wicked 
over the heat exchanger by providing a supply of water in fluid connection with a 
wicking mechanism (m aterial or steaerure) . 

13. (Original) The method according to claim 1, furthering comprising spraying at least a 
portion of the water on the heat exchanger. 
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14. (Currently Amended) A thermal management system of an engine for a vehicle, 

comprising: 

a coolant pump; 

a radiator comprising a wicking mechanism and having an associated fan to 
provide airflow over the wicking mechanism; 

a coolant circuit circulating coolant used to cool the engine, said coolant circuit 
fluidly connecting the engine, the coolant pump, and the radiator; and 

a supply of water in fluid connection with the wicking mechanism to supplement 
the cooling capacity of the airflow by e wporatively c yaporative coolingLand 

a condenser to condense water from vapor exha ust of the engine to provide at 
least a portion of the supply of water . 

15. (Original) The theimal management system according to claim 14, wherein said 
supply of water is from a water storage volume provided by void spaces around fuel 
storage tanks of the vehicle. 

16. (Original) The thermal management system according to claim 14, wherein the 
supply of water is used to supplement cooling of the heat exchanger under peak power 
and/or hot day conditions when the cooling capacity of the heat exchanger is not 
sufficient 

17. (Original) The thermal management system according to claim 14, wherein exhaust 
gases or coolant flow from the engine are operatively directed under sub-zero ambient 
temperatures to provide heat to at least a portion of the supply of water and to supply 
lines supplying water to the wicking structure. 

18. (Cancel) . 

19. (Original) The thermal management system according to claim 14, wherein the 
engine is an electrochemical engine, and at least a portion of a vapor exhaust of the 

4 
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electrochemical engine is operatively directed through the condenser for condensing 
water to provide the supply of water when the radiator has excess capacity. 

20. (Original) The thermal management system according to claim 14, wherein the 
wicking mechanism is provided at a portion of the radiator away from an air receiving 
side of the radiator, and in a region which experiences above freezing temperatures (i.e., 
> 0°C) during normal operating conditions of the engine when the vehicle is subject to a 
freezing ambient temperature. 

21. (Original) The thermal management system according to claim 14, wherein the 
wicking mechanism is provided at forward and rearward portions of the radiator, the 
forward portion being on an air receiving side of the radiator, and the rearward portion 
being away from the air receiving side of the radiator and in a region which experiences 
above freezing temperatures during normal operating conditions of the engine when the 
vehicle is subject to a freezing ambient temperature. 

22. (Original) The thermal management system according to claim 21, wherein the 
supply of water is operatively directed to the wicking mechanism of the forward and 
rearward portions of the radiator during warm weather conditions and to only the wicking 
mechanism on the rearward portion of the radiator during near freezing weather 
conditions and below. 

23. (Original) The thermal management system according to claim 14, wherein said water 
storage volume is provided by void spaces defined in substantially rectangular volumes 
sunounding substantially cylindrical fuel storage tanks of the vehicle. 

24. (Original) The thermal management system according to claim 14, wherein said 
supply of water is from a water storage volume provided by void spaces around hydrogen 
storage tanks in a rear underbody compartment of the vehicle forward of a rear axle of the 
vehicle. 



5 
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25. (Original) The thermal management system according to claim 14, wherein said 
wicking mechanism is selected from the group consisting of wicking fibers, wicking felts, 
wicking polymers, wicking metals, and combinations thereof 

26. (Original) The thermal management system according to claim 14, wherein said 
wicking mechanism is fins of the radiator with a porous surface. 

27. (Original) The thermal management system according to claim 14 7 wherein the 
vehicle includes a fuel cell stack and the coolant circuit is fluidly connecting to the fiiel 
cell stack. 

28. (Original) The thermal management system according to claim 14, wherein the 
engine comprises a fuel cell stack and the coolant circuit is fluidly connecting to the fuel 
cell stack. 

29. (Original) The thermal management system according to claim 14, wherein at least a 
portion of the fluid connection between the supply of water and the wicking mechanism 
is provided by a pump used to spray the water onto the radiator. 

30. (New) A method of managing heat from an engine of a vehicle, the method 
comprising: 

providing airflow over a surface of a heat exchanger circulating coolant used to 
cool the engine, said airflow rejects heat from the heat exchanger; and 

condensing vapor exhaust of the engine to provide water used to supplement the 
cooling capacity of the heat exchanger by evaporative cooling. 

3 1 . (New) A thermal management system of an engine for a vehicle, comprising: 

a radiator having an associated fan to provide an airflow thereon; 
a supply of water configured to supplement the cooling capacity of the radiator 
and airflow by evaporative cooling; and 
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a condenser to condense water from vapor exhaust of the engine to provide at 
least a portion of the supply of water. 
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